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Abstract: ​This study was completed at a small, rural Middle          
School (SRMS) is a small rural school on Hawaii Island, serving           
grades six through eight in the South Kona district. SRMS recently           
adopted Google Apps for Education (GAFE) as a tool to facilitate           
teaching and collaboration between teachers and teachers and        
teachers and students. To allow teachers who need guidance or          
support using GAFE tools, the researcher designed a web-based,         
self-paced learning module geared towards SRMS’ faculty needs,        
on how to use the basic GAFE tools. Faculty were invited to            
participate in the evaluation of the website and provide data and           
feedback on how the website was able to meet the needs of faculty             
members in teaching them how to use GAFE tools and in making            
them more comfortable using GAFE tools as a collaboration and          
teaching tool. The study revealed the modules that presented basic          
knowledge on how to use GAFE tools as a collaboration and a            
teaching tool were most in need for members of the SRMS faculty            
with a low comfort levels of GAFE tools. However, the research           
results also revealed that besides written instructions, a more basic          
step by step approach, coupled with short instructional videos were          
preferred for each of the GAFE basic tools and were preferred           
over detailed written instructions.  
 
Introduction 
 
This small rural Middle School (SRMS) is a small, rural middle school serving 6th, 7th 
and 8th grade students from the middle of the North Kona district to the northern edge of 
Ka’u District on the west side of Hawai’i Island.  SRMS is at its infancy stages of 
adopting and integrating GAFE. A few teachers, myself -the researcher- included, 
spearheaded the movement and received permission from administration to start setting 
up GAFE at SRMS in the second half of 2014. Since then, faculty’s common concerns 
about adopting GAFE tools have included a lack of technical knowledge, security 
concerns for both our students and faculty, and communications limitations with regards 
to special needs students. Because GAFE servers do not have the security required from 
Hawaii DOE, communications that include identifiable data and other confidential 
        2 
information should only be conducted through the Hawaii DOE Lotus Notes system, not 
only to protect student information, but also to comply with Hawaii DOE guidelines 
regarding identifiable data (Sultan 2010).  
 
While many schools successfully adopted GAFE as either a collaboration and teaching 
tool or, in addition to the Drive application, Gmail as their sole communication tool, 
SRMS faculty reiterated their concerns about identifiable data and their unfamiliarity 
with GAFE tools. In order to respond to these concerns,  facilitate collaboration among 
faculty, and incorporate GAFE tools as a teaching tool, the researcher created a series of 
self-paced, online learning modules covering the most basic applications within this 
learning environment. It was my intention to create a module that would allow the SRMS 
faculty to have convenient and user specific resources accessible anytime, anywhere and 
housed on the school’s GAFE cloud (Railean, 2012). The purpose of this Instructional 
Design Project and research was to first, design and evaluate a Google Site e-Learning 
module created for the purpose of teaching the use of GAFE tools to SRMS faculty, and 
secondly, to evaluate the effectiveness of this learning module in teaching the use of 
GAFE tools to faculty at SRMS as a means to facilitate teaching and collaboration 
between teachers and students, and collaboration among teachers. My goal was to assess 
teacher receptivity to learning GAFE tools, comfort using these applications, and  actual 
increase in the use of GAFE tools as a teaching and collaboration tool in the classroom. 
 
Literature Review 
 
Google Apps for Education was originally launched in 2006. Many colleges and 
universities started using GAFE right after its launch.  Arizona State University (ASU) 
was one  of the first schools to adopt GAFE tools that year (Google, n.d.,  Barlow & 
Lane, 2007). The process of moving over 65,000 students, faculty and other staff took 
merely two weeks, and proved to be a successful tool to increase communication, 
collaboration and productivity at ASU. Colorado State University (CSU) also adopted 
GAFE tools just a few years later and also reported an increase of collaboration between 
faculty and students, and reported that their Information Technology (IT) and technology 
needs were simplified and streamlined by adopting GAFE, along with using these 
cloud-based tools in a meaningful way (Herrick, 2009). Since its launch, GAFE has been 
widely adopted by universities, colleges and public and private schools, including the 
University of Hawaii campuses and this small, rural Middle School, as a means to store, 
share and collaborate on documents and files in the Cloud, without having to use valuable 
financial and other resources. Since the GAFE launch, Google has also added many other 
apps and tools to the initial Docs and Sheets application. These added apps and services 
have also made a significant improvement of collaboration between teachers and students 
(Oishi, 2007).  
 
While GAFE tools are relatively simple tools on their own, combining them in a closed, 
school-based server allows these tools now to become a powerful collaboration tool. 
Integrating GAFE into a regular classroom, such as at SRMS, allows for technology 
integration, flipped classroom approach, differentiation to address different learning 
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styles without losing the face-to-face aspect of a regular classroom setting (Johnson, 
Aragon, & Shaik, 2000).  
 
Project Development 
 
After SRMS adopted GAFE and issued user accounts for all faculty, staff and students, 
some of the younger generation and more technology-savvy teachers jumped right in and 
started using GAFE as a teaching and collaborating tool. However, the majority of our 
teachers were skeptical and apprehensive about using GAFE. This hesitation resulted in 
administration straddling the fence about keeping GAFE at SRMS. As one of the GAFE 
spearheads and proponents at our school, I decided to create a basic learning module so 
that our faculty and staff can learn how to use the GAFE tools at their own pace, or use 
the modules as a resource (see ​Appendix G​ ).  These modules are intended as a self-help 
learning tool for SRMS faculty and staff,  rather than mandatory professional 
development requirement. 
 
The learning modules were designed to explain the minimum knowledge needed for 
learning, teaching and collaborating with the use of basic Google tools, such as Gmail, 
Google Drive, Google Docs, Sheets, Forms, Slides and Google Classroom. Google Drive 
was first used at SRMS as a collaboration tool about six years ago for a Western 
Association of Schools and Colleges (WASC) accreditation paper and self-study. At that 
time, the majority of faculty complained and initially refused to collaborate, mainly 
because of the very basic and clunky version of Docs. While GAFE tools since then have 
become significantly more user-friendly, I tried to facilitate the transition to a free, 
cloud-based tool, and cater to faculty members apprehensive about change or asking for 
help in new situations, I created a web-based module to help faculty learn to use GAFE 
tools at their own discretion.  
 
Shortly after setting up GAFE at SRMS, and creating accounts for all faculty, staff and 
students at SRMS and issuing them their login information, I was reminded by faculty 
about the lack of user knowledge of Gmail, Docs, Sheets, etc. I decided to then ask 
faculty what they needed to feel more comfortable using GAFE, and how they felt about 
technology. This informal front-end analysis of my intended learner allowed me to find 
out what the module needed to explain and how detailed this explanation had to be (Dick 
& Carey, 2009, Reigeluth, 2013). Using backward design, and keeping in mind on how to 
meaningfully incorporate a Google site as a teaching tool I created a post-test to assess 
what our faculty needed to know to be adept in using, and be more comfortable with 
GAFE as a tool for both teaching and collaboration (Reiser & Dempsey, 2012). I then 
drafted module information addressing the test questions to ensure basic user knowledge 
of GAFE tools on a Google Doc and copied that content to Google Sites. The information 
provided in the module would have to be detailed so that teachers can then use GAFE in 
a meaningful way as a teaching and collaboration tool while also incorporating some of 
the technology that was in their classrooms already, such as large digital television, 
Promethean Boards (interactive whiteboard) and other imaging projecting equipment 
(Vissa, 2014). I also created two surveys, one given before the pre-test to gauge how 
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participants feel about the use of technology in general, the use and comfort-levels of 
GAFE, and their preferences on how to access and complete a self-paced instructional 
module.  
 
The second survey, also using Google Forms, was given after completion of the module 
and post-test to measure any changes in user knowledge and comfort levels with using 
GAFE tools. This survey was designed to gain information on how the participants 
experienced the module, to gauge if participants felt the module increased their 
knowledge and use of,  and comfort-levels with GAFE. The survey also allowed 
participants to give any other feedback about the learning module, such as preferences, 
ease of navigation, content, and any other type of feedback they wanted to give. The 
assessments and surveys were designed so that I would also be able to gauge  the 
participants’ experiences while using the web module and how learning took place. This 
information then allowed me to plan for any reiterations of the site to improve the 
learning experience as part of this instructional design (Clark, 2002). 
 
I used school mailboxes and email to send study recruitment letters to SRMS faculty and 
staff (see ​Appendix B​). From the forty-five invitations sent, eleven members consented to 
participate in the study. Once I received confirmation of interest to participate, I sent 
links to the digital consent form and intake survey to establish the initial measure for 
participant comfort  in using technology in general, and GAFE tools specifically. Once 
these documents were completed, I sent a link to the pre-test, then learning modules, and 
after completion of module, the link to the post-test. I sent these links as I received signed 
consent forms and completed intake survey confirmation within a two week time frame. 
Finally, after recording post-test responses, I sent participants a link to the exit survey to 
measure how using the module had affected participant comfort levels in using general 
technology and GAFE tools. At the end of the data collection period of this study, only 
six members of SRMS faculty and staff completed the whole cycle of the assessments, 
module review and surveys. 
 
Methodology 
 
Subjects 
I obtained permission and IRB approval from the University of Hawaii at Manoa (see 
Appendix A​), and a data sharing clearance from the Department of Education (DOE) , 
along with the support of  my principal at SRMS. Participants were members of the 
SRMS faculty and staff. I sent digital consent forms to all volunteers who had voiced 
interest in the study (see ​Appendix C​). This ensured a varied group of participants, 
representing the various ages, technology abilities, genders, and ethnicities within the 
existing faculty. While participation in the study was encouraged, faculty members could 
opt out at any time. 
 
Instrumentation 
I conducted an informal needs analysis, using in-person interviews with eighty-five 
percent of SRMS faculty about what they believed they needed to become more adept 
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using GAFE tools. This was completed the fall semester prior to this study so that I could 
ensure the learning modules were sufficient in meeting the faculty’s GAFE informational 
needs. I also asked faculty members on what they would have liked to have available to 
use as resource on the basic use of GAFE tools and how they would ideally use GAFE as 
a teaching and collaboration tool in their own classroom. This was a very organic process 
based upon my own observations during the previous WASC accreditation processes, and 
faculty’s reactions when GAFE became available to our faculty. Further anonymous 
surveys using Google Forms and informal interviews gathered information on the 
demographics, including computer and technology ease of use, prior Google knowledge, 
and preference on how GAFE training would be delivered and completed. Besides 
questions on the instructional design aspect and content of the web module, I also 
included questions in the assessments and surveys that revealed information on the ease 
of use and navigation of the web module.  
 
I started by designing the post test to insure usable knowledge of GAFe tools were 
acquired after completing the module (see ​Appendix E​ ). The pretest was the identical 
test to the post assessment to ensure that I was able to identify any increase of user 
knowledge between pre and post test results. The surveys and assessments prior and after 
completing the module also contained a few questions to gauge the ease of use of the web 
module (see ​Appendix D​ ).  The main questions that gauged the instructional design were 
asked ensure that the online learning modules delivered the learning material as intended. 
These questions also gauges if the learning material met the needs of SRMS faculty in 
becoming more comfortable in using GAFE tools as a means of collaboration. I used 
surveys via Google Forms to gauge module effectiveness, gather suggestions, and report 
difficulties encountered while completing the modules,tests, and surveys. 
 
Implementation 
Planning, including a very informal needs analysis, required four weeks during the Fall of 
2016.  The implementation of the usability study, including revisions and multiple rounds 
of testing used about three weeks during December 2016 and January 2017. Surveys on 
perceived ease of use and test runs through the pre-test modules, and post-test, along with 
data analysis and follow-up interviews, required three-week period in the first few 
months of 2017. To conclude the study, re-evaluating module improvements and 
producing the final report required another three weeks in the latter half of March of 
2017.  
 
Data Analysis 
 
Prior to completing the webmodule, my participants completed an intake survey 
(​Appendix D​)  and pretest. Upon completion of the webmodule, I sent the participants 
links to to post-test and exit survey. I designed the questions asked in surveys and 
assessments so that the answers from study participants would reveal information on the 
effectiveness of the content and of the GAFE learning modules (see appendix D and E). 
The types of questions I used were multiple-choice, short answer, open-ended and 
Likert-scale questions. I utilized Google Forms to execute the surveys and pre- and 
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post-tests because of the easy and convenient data export into Google Sheets, and the 
analysis tools that are embedded into this application. I collected data to find answers to 
the research questions regarding the GAFE learning modules. Surveys, pretests and 
posttests, used  Likert-scale, short answer, multiple-choice, and open-ended questions.  In 
addition, a pre-test and a post-test were completed before and after completion of the web 
module, respectively. 
 
Data results from intake surveys showed that participants varied in their comfort in 
technology use. Based on informal interviews and survey responses obtained prior to 
completing the eLearning module, I was able to deduce that participants had varied 
comfort-levels and knowledge of computers and GAFE tools. This discovery allowed me 
to receive feedback and data from learners of different levels and abilities. The average 
level of comfort using a computer was 3.66 out a five-point Likert scale, while comfort 
levels using the Internet was 3.83 out of a five-point Likert scale. The reported comfort 
and knowledge of GAFE tools was lower, with only 2.5 on the same scale. While the 
basic GAFE tools had a three out of  five comfort level, more specific GAFE tools, such 
as Google Forms and Sheets, the comfort levels dropped significantly to a one out of five 
scale for more than half of the participants. The participant did share that they use the 
Chrome browser on a regular basis, mostly because on the use of Chromebooks in their 
classrooms. While some of the participants revealed limitations in knowledge and use of 
the Internet and GAFE tools, they also wanted self-paced asynchronous training modules 
that are available at any time and from any place. However, I also found that only fifty 
percent of the volunteers preferred online modules. Participants had their own learning 
styles and preferences on how learning takes place and how activities are completed 
(Johnson et.al., 2000). Participants also revealed that they valued short, instructional 
videos on how to complete tasks in the GAFE environment, and that they found that the 
interactive components helped them learn on how to use GAFe and helped them to 
understand the how-to and rationale of GAFE.  
 
The pretest revealed that participants had some functional basic knowledge of the 
common GAFE tools, such as Docs and Slides, mostly because these application function 
very much like the more commonly used commercial word processing and presentation 
programs. Participant did not have collaboration and sharing knowledge of GAFE 
embedded tools such as looking at revision history in a shared project, or the types of 
data on can display and link in Sheets. Five out of six participants were also not able to 
identify how the Google Classroom application could be used to create a flipped 
classroom or used to provide feedback or embed differentiated instruction. Similarly, 
none of the participants were able to identify the collaboration functionality in Docs and 
Drive in general.  The participants were only able to identify 37% of the correct answers 
on the pretest. Figure 1 illustrates the varied answers participants gave. From the four 
correct possible options, none were identified as all valid options to create a flipped 
classroom. None of the participants were able to identify that all the answer options were 
all correct. Figure 2 displays how participants were able to recognize some of the options 
as collaboration tools, without being able that all the options were correct options. 
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Pretest 
 
Post-test 
Figure 1​: ​Pre vs. Post answers on ways to create a Flipped Classroom in Google 
Classroom 
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Figure 2: Pre vs. Post answers on collaborative means in teacher-student setting 
 
Once participants completed the intake survey and the pretest, they were emailed a link to 
the eLearning module. I did not provide them a time limit to complete the module, and I 
did not require the content to be completed in a certain order. This would mirror on how 
one would navigate the site to look for instructional resources in a real-life setting. When 
a participant completed the module, they were to contact me, in order to receive the link 
to the post test, and upon completion of the post-test, the link to the exit survey.  
 
The post test revealed that participants did acquire the knowledge on how to use GAFE 
tools as a whole, and showed significant increased user knowledge and understanding of 
teacher-student collaboration and feedback abilities (see ​Appendix F​ ).  Participants were 
able to identify 82% of the correct answers. Figure 3 shows how all participants now 
were able to identify that suggesting edits was the correct way to give students feedback 
by indicating suggestion needed to improve the quality of their work.  
 
 
Pretest 
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Post-test 
Figure 3: Pre vs. Post test results of simple feedback knowledge in Docs 
 
 
Once all the participants completed the exit assessment and survey, I calculated the 
average gains of knowledge based upon comparing the percentage of correct answers for 
each question in the pretest with the percentage of correct answer for each question in the 
post test.  All the questions in the assessment showed an improvement after completing 
the module. Some of the results indicated that participants were now completely able to 
identify correct collaboration and feedback tools, which they were not able to identify 
prior to completing the module. One of these questions was “If you want to advise simple 
changes to student work (such as adding a comma) but do not want to directly edit the 
document, you could take advantage of this feature in Docs:”. The possible options given, 
with the instructions of checking the one correct answer,  were: “suggest edits”, “revision 
history”. “Add-ons”, and “public sharing”. In the pretest only two out of six participants 
were able to identify that suggesting edits was the correct choice. After completion of the 
module 100% of the participants were able to correctly identify that option, which is a 
significant improvement of over 200% in using the feedback tool that is embedded in the 
GAFE environment. Compared to the pretest, all participants showed an improvement of 
121.62% between the initial and the final assessment. I calculated the average of correct 
answers in pretest and in the posttest. The average of correct answers in pretest was 37% 
while the average of correct answers in the posttest was 82%.  Then I calculated the 
percentage increase by dividing the increase by the average of the pretest, then 
multiplying that result by 100%.​  The exit survey also revealed that participants reported 
an increase use of GAFE tools, Gmail, Docs, and Slides specifically, in daily classroom 
activities. The participants also reported an increase in the use of the Chrome browser 
and the use of GAFE tools planning and collaboration within their teams and 
departments.  
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Figure 4. Average gains in knowledge after completion of web module. 
 
 
 
All of the participants indicated that the module was easy to navigate and that the content 
was meeting their needs in helping them increase their user knowledge and comfort with 
using GAFE tools, especially for Google Docs, Sheets and Slides. All of the participants 
indicated they now use GAFE tools more in the classroom than before, three out of six 
participants also indicated they now also have started to use Google Classroom with their 
students, and therefore also have increased the use of GAFE tools in both teaching and 
facilitating collaboration among their students. Four out of six participants voiced that 
they would have like more videos and less written content to teach the concepts, while 
one participant indicated that the interactive component and the ability to do the task as 
they went through the instruction, allowed them to better understand the concept because 
they were able to do the task while they were reading the content or watch the video.  
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Conclusion 
 
The cognitive approach of my instructional design project was indeed to allow the reader 
to go through the steps and the learning process from a hands-on approach, doing while 
learning. This allows for the processes to be retained better and to become now part of 
the user knowledge (Tam, 2000). While only six members completed the study, I 
understand that this study only revealed a limited amount of valid information. One of the 
hurdles I experienced, was that the execution of my study fell immediately after our 
school went through the WASC accreditation process, and all of us, faculty, staff and 
students had spent over a month in finalizing our self-study and preparing for the WASC 
accreditation visits. Once the WASC visit was completed, some of our faculty also 
started their mid-term teacher effectiveness evaluation. These two events led to a 
significant lack of participation in the study, in comparison with the initial interest in 
participation in the study.  
 
Although faculty were initially hesitant and sometimes resistant to implement GAFE in 
their classrooms, the learning modules have proven successful in instructing faculty on 
the use of GAFE as a collaboration, teaching and learning tool. Based upon some 
feedback that some participants preferred more videos or other visual tools versus all text, 
that I will improve the effectiveness of my eLearning site, and make it more accessible to 
different learning styles. In addition, I believe that by keeping the learning modules web 
site current and improving modules as Google releases new GAFE features, this 
instructional design project will have a significant positive impact on collaboration and 
teaching for veteran and new teachers. By increasing the visual instruction, such as 
pictures and how-to videos, and by making sure the topics covered in the module are up 
to date and in line with what Google keeps, adds or subtracts from the GAFE tool 
repertoire, that more of our faculty will refer to the module as their discrete go-to 
resource, and therefore also have a positive impact on the increased use of GAFE tools in 
the classroom as a teaching, learning and collaboration tool. I believe by expanding the 
module beyond the basics, such as adding topics on embedding various chrome, docs, 
sheets and other extensions or add-ons, such as rubric tools (i.e. Doctopus, Goobric, 
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Orange Slice, etc,)  and other feedback tools, that our faculty will be able to teach 
themselves how to improve their own 21st century skills at their own discretion.  
 
GAFE tools not only have the ability to increase the use of technology in the classroom in 
a meaningful way, but it also allows our students to become exposed to, and learn how to 
use 21st Century Cloud tools from early on. As a result, this would then have a 
significant positive impact on the overall student learning experience, but also an 
improved collaboration among faculty. The latter two events would therefore also 
reciprocal positive influence: over a relatively short amount of time,  teachers would 
increasingly become more comfortable using GAFE as a meaningful teaching and 
learning tool, while also improving collaboration and communication among students and 
teachers.  
 
Reflections and Recommendations 
 
As an educator, and being part of an organic group of collaborators, I believe it is 
imperative to make sure to inform colleagues of the intent of the rationale and research, 
prior to inviting anyone to a research project. Keeping in mind that the participants were 
all contributors to a major task within the scope of their profession, in this case, 
participating in a major accreditation task and teacher effectiveness evaluations, it is 
important to make sure you allow enough time for volunteer participant to complete all 
the components you intend to test and research. In my case, I would have been able to 
collect significantly more data if I had started the data collection several weeks, if not 
months, earlier to our school’s WASC accreditation procedures and end-of-year teacher 
evaluations. Time management and making sure that one keeps ahead of self-implied 
deadlines are also important to complete a research project using professionals as 
participants or subjects.  In retrospect,  knowing now that only six individuals completed 
the whole cycle of the research process, I would have started recruiting participants 
several months earlier, even with the post test, intake survey and eLearning module not 
being finalized at the time of recruitment. From my experience now, I believe it is 
important to be organic and flexible and not let premade instructions or believes limit 
yourself in creating a web-based teaching module, or any kind of project. Sometimes, in 
the process of completing an experiment, it might be more important to be able to adjust 
the scope, hypothesis or time frame of the research versus completing the data collection 
on the research questions. Creating a Plan B, Plan C, and even maybe, a Plan D, to recruit 
participants and collect valid data, might be even more valuable than  creating a best-case 
scenario procedure of recruiting participants and collecting data. Assume that what ever 
can go wrong, will go wrong, and allowing Murphy’s Law to be your ally instead of foe, 
and allowing yourself extra time to collect data,  might be the better way to go as a 
researcher.  
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Appendix B: Recruitment Letter 
Dear Colleague,  
As part of my Master’s in Learning Design and Technology at 
the University of Hawaii at Mānoa, I am doing a research 
study on an Instructional Design Project. The purpose of 
this  Instructional Design Project is to create and 
evaluate the effectiveness of a self-paced Google Sites 
learning module on the use of Google Apps for Education 
tools for faculty at our Middle School. I am  hoping that 
the learning module will facilitate collaboration among 
SRMS Faculty and therefore also facilitate the use of GAFE 
in the classroom as a meaningful teaching tool. 
 
I would like to invite you to be part of my study. As a 
participant you will review and give feedback if learning 
is taking place along all the sections in the learning 
module. This feedback and other input will be in the form 
of surveys, screen recordings, or in-person interviews and 
will be in the form of pre- and post-tests embedded in the 
learning modules. Surveys using Google forms will allow you 
to give me feedback on your learning experiences working 
through the learning module. 
As a participant, you will have to have access and be 
willing to use your SRMS Google account, internet and 
telephone. In the next several months you might be asked to 
participate on about four occasions about 2-3 weeks apart, 
for either short surveys, or more elaborate participation, 
but no more than 15-20 minutes at a time. In-person 
interviews will be conducted either via telephone or 
in-person at a mutually agreeable time and place. Surveys 
will be online. 
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If you are interested to help me with my research, and you 
are willing to participate in various surveys, please 
contact me at: 
mcummins@konawaenamid.k12.hi.us 
Or 
808-937-9970 
 
 
Mahalo for your time, and I look forward hearing from you, 
Pia Cummins 
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Appendix C: Consent Form-Screenshot of PDF 
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Appendix D: Surveys- Intake and ​Exit/Intake Screenshots
 
        21 
 
        22 
 
 
 
        23 
 
 
Exit Survey- Screenshots 
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 Appendix E: Pre & Post Test.  
Post-Test shown only as it is identical to pre-test 
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Appendix F: Responses of Pre-Test & Post-Test 
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Appendix G:Screenshots of web module 
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